Modified nuclear processing of alpha 1-acid glycoprotein RNA during inflammation.
Rat alpha 1-acid glycoprotein is an acute phase reactant which shows a marked elevation in mRNA level following inflammatory induction. It has been proposed that both transcriptional and post-transcriptional mechanisms regulate the induction of the gene. We have studied the processing of the primary transcript of alpha 1-acid glycoprotein. The preferred pathway of intron removal was determined by Northern blot analysis and was found to be unaltered after inflammatory stimulation. The final nuclear precursor did exhibit size alterations, manifest as a quantitative shift from the final precursor at 6 h to a second progressively shorter form at 18 and 24 h. Deadenylation of nuclear RNA showed that the difference in size of the precursor is due to a change in poly(A) tail length, which occurs after the splicing out of the last intron. Nuclear run-on transcription assays measured a 2.5-fold increase in transcriptional activity, with a peak at 12 h. The highest level of cytoplasmic RNA with a long poly(A) tail, however, occurs before 12 h. Our data suggest that the reduction in poly(A) tail size is due to a rapid trimming of the tail in the nucleus and that this process is modified upon inflammatory induction.